Purification and Labeling of K-Ras. The G12V mutant K-Ras (amino acids 1-185) was recombinantly fused to glutathione S-transferase (GST) at its N-terminus and a hemagglutinin (HA) tag (YPYDVPDYA) at its C-terminus by polymerase chain reaction. The resulting DNA fragment was ligated into prokaryotic expression vector pET-42b. Escherichia coli BL21(DE3) CodonPlus cells harboring the above plasmid DNA were grown in LB medium containing kanamycin (50 µg/ml) at 37 ºC until the OD 600 reached ~0.6. Protein expression was induced by the addition of 0.1 mM of isopropyl-thio-β-D-galactoside (IPTG) for 3 h at 37 ºC. Cells were harvested by centrifugation at 5000 rpm, 4 ºC for 30 min, and the cell pellet was suspended in lysis buffer [50 mM Tris, pH 8, 500 mM NaCl, 5 mM MgCl 2 , 0.5% Triton X-100, and 10 mM dithiothreitol (DTT)] and lysed by sonication in the presence of protease inhibitors (2 mM benzamidine, 1 mM phenylmethanesulfonyl fluoride, 100 μg/mL soybean trypsin inhibitor). The lysate was centrifuged at 15000 rpm, 4 ºC for 30 min and the clear supernatant was loaded onto a glutathione-Sepharose column. After 30 min incubation at 4 ºC, the column was washed with 150 mL of PBS (10 mM Na 2 HPO 4 , 1.8 mM KH 2 PO 4 , 137 mM NaCl, 2.7 mM KCl, pH 7.4) containing 10 mM DTT. GST-K-Ras was eluted with PBS containing 10 mM reduced glutathione. The protein was concentrated to ~2 mg/mL. To remove the GST tag, GST-K-Ras (~4 mg) in PBS was treated overnight with 20 units of thrombin at 4 ºC. The resulting solution was incubated with 1 mL of glutathione-sepharose resin for 30 min at 4 ºC. The suspension was centrifuged at 3000 rpm and 4 ºC for 5 min. The supernatant was collected and concentrated by ultracentrifugation, and MgCl 2 and tris(2-carboxyethyl)phosphine (TCEP) were added to final concentrations of 5.0 and 1.0 mM, respectively. The protein solution was quickly frozen and stored at -80 °C until use.
Protein labeling with Texas Red or Biotin was achieved by treating the GST-K-Ras protein solution (2 mg/mL) with Texas Red-NHS (3 eq.) or biotin-NHS (2 eq.) for 3 h at 4 ºC. After that, the protein solution was quickly passed through a desalting column to remove any unreacted labeling agent. MgCl 2 and TCEP were added to final concentrations of 5.0 and 1.0 mM, respectively, and the protein solution was quickly frozen and stored at -80 °C until use. 
